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(57) ABSTRACT

The mnvention relates to a chip card with a dual contact and
contactless communication interface, including a microelec-
tronic module (11) and a card body (22) provided with a
cavity (23) which can recerve the microelectronic module,
said microelectronic module (11) being formed by a substrate
(15), the first face thereol bearing a terminal block of electric
contacts (4) and a second face thereof bearing a first micro-
clectronic chip (9) electrically connected to the terminal
block of electric contacts (4) and a second chip (10) electri-
cally connected to the terminals of an antenna (13), the coils
of which are disposed on the second face of the substrate of
the electronic module. The mnvention 1s characterised in that
the card body (22) includes a device (18) for concentrating
and/or amplifying electromagnetic waves, which can channel
the electromagnetic flow recerved, 1n particular, from a con-
tactless chip card reader toward the coils of the antenna (13)
of the microelectronic module (11).

9 Claims, 3 Drawing Sheets
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CHIP CARD WITH DUAL COMMUNICATION
INTERFACE

The invention relates to a chip card with a dual contact and
contactless communication interface, said card comprising a
microelectronic module and a card body provided with a
cavity which can recerve the microelectronic module, said
microelectronic module being formed by a substrate, the first
face thereot bearing a terminal block of electric contacts and
a second face thereol bearing a first microelectromic chip
clectrically connected to the terminal block of electric con-
tacts and a second chip electrically connected to the terminals
of an antenna, the coils of which are disposed on the second
face of the substrate of the electronic module.
Chip cards with mixed operation that are able to commu-
nicate both 1n contact mode and contactless mode, with a chip
card reader already exist in the prior art. The majority of said
known chip cards have a microelectronic module provided
with contacts, said module comprising on one hand a chip, the
operation mode of which 1s with contact only, and on the other
hand an electronic assembly located 1n the card body and
consisting of a chip, the operation mode of which 1s contact-
less only, said contactless chip being connected to an antenna
itselt also disposed on the card body.
Said card type 1s more commonly known as a hybnd card,
and 1n such a card, the software applications that are executed
in the contact chip are generally separate from those that are
executed 1n the contactless chip, with the difference of so-
called dual or combined communication interface cards,
wherein the contact communication interface and the contact-
less communication interface both have access to a one and
same chip.
Among all of the dual communication interface cards, the
hybrid type cards known 1n current state of the art comprise on
one hand a contact electronic module, which carries a first
chip intended for the contact operation mode, which 1s con-
nected to a connection terminal block with contacts enabling,
a contact chip card reader to be placed in relation with similar
contacts. Said known hybrid cards comprise on one hand a
plastic card, known as an inlay, and which 1n turn carries an
antenna connected to a second microelectronic chip intended
for the contactless operation mode by radio frequency com-
munication with a contactless chip card reader.
In said first type of known hybrd cards, the structure of the
contactless 1inlay therefore co-exists with the structure of the
contact microelectronic module, the two being incorporated
in a superimposed manner 1n the thickness of the body of the
chip card.
Said structure generally procures a good range with the
contactless commumnication interface, given the large size of
the antenna, but it poses a series of problems for producing the
card 1n 1ts entirety.
Indeed, said hybrid cards of the first type are generally
manufactured according to the following steps:
manufacturing of an inlay consisting of layers of plastic
materials inside of which 1s found a chip connected to an
antenna. Said antennas may be manufactured using the
well-known methods using incrusted copper wires, or
the conductive ink printing or the etching of copper coils
of the antenna on the internal material of the card body.

manufacturing of the electronic micromodule comprising
the chip connected to the terminal block of electric con-
tacts.

machining 1n the card body of the cavity enabling housing

of the electronic module.

bonding of the electronic micromodule.
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Said methods for manufacturing said type of cards cur-
rently pose a certain number of problems, including the need
to manufacture card bodies, the two faces of which are printed
and which may also comprise physical security mechanisms
such as so-called UV inks, that are sensitive to ultraviolet
rays, in particular in the case of cards dedicated to i1dentity
control applications. Given said printing steps, which are
delicate, the methods for manufacturing card bodies produce
tairly low manufacturing etficiency.

In addition, the printing 1s carried out on already assembled
cards which already comprise onboard all of the electronics,
1.¢. the contact electronic module and the inlay carrying the
contactless chip and the antenna thereof, a printing fault of a
card also results 1n the loss of the two chips, which are the
most expensive components of the card. It can therefore be
seen that the cost of hybrid cards manufactured according to
said method 1s relatively high, given the relatively low efli-
ciency of the printing steps.

In addition to the hazards related to the printing of the card
body, the methodologies used to produce said card bodies are
based on the application of high pressures and high tempera-
tures, which makes the contactless chip and the antenna
thereof fragile and 1s likely to significantly reduce the service
life of the card. This constitutes a major obstacle for identity
type cards the required service life of which 1s between 5 and
10 years.

The result of the above mentioned 1s that said first type of
hybrid cards cannot be guaranteed over a very long period of
use (greater than 5 years for example), which limits the appli-
cations available for said type of cards.

To mitigate said manufacturing problems, a second type of
hybrid card has been thought of, wherein the contactless chip
1s 1integrated directly 1nto the microelectronic module which
1s provided with contacts and which carries the dedicated chip
to the contact operation. For this, said module must be pro-
vided with a radio frequency communication interface
intended for being connected to the terminals of an antenna
which 1s 1tself produced 1n the card body.

Thus, the hybrid cards that comply with said second known
type comprise:

an electronic module comprising two chips, the terminal

block of contact connections, and two contacts located
in the rear face, connected to the contactless chip and
cnabling the following to be connected to the antenna;

a plastic card, comprising an antenna;

and an electrically conductive material enabling the con-

nection between the electronic module and the antenna.

Said structure 1tself also generally procures a good range
given the large size of the antenna, but it poses another series
of production problems, related to the existence of the
mechanical and electrical connection between the antenna
and the module, the production of which again induces losses
of reliability or reductions 1n manufacturing efficiency.

Indeed, said hybnd cards of the above described second
type are generally manufactured according to the following
steps:

manufacturing of the card body comprising an antenna.

Said antennas may be manufactured using the known
methods implementing incrusted copper wires, or the
conductive ik printing or the etching of copper on the
internal material of the card body.

manufacturing of the electronic micromodule comprising

the two chips and comprising connection points for the
antenna, on the opposite face to the one which carries the
electric contacts of the micromodule.
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machining in the card body of the cavity enabling housing
ol the electronic module, while exposing the connection
ranges of the antenna located inside the card body.

bonding of the electronic micromodule by establishing the
clectrical connection between the latter and the exposed
connection ranges ol the antenna. Said connection may
be obtained by known methods, such as the dispensing
of conductive glue that will then be polymerised, the use
of adhesive or conductive pastes anisotropically (in
thickness), or the use of a polymer spring deposited on
the module (in the form of a compressible and projecting
conductive stud).

Said methods for manufacturing said second type of hybrid
cards currently pose the following problems:

need to manufacture specific card bodies, comprising an

antenna and therefore inducing complex manufacturing
methods, which reduces manufacturing efficiency as
explained above.
need to machine the card bodies exposing the ranges of the
antenna, which also reduces manufacturing efficiency.

use ol a method for bonding the electronic module 1n the
specific card enabling an electrical interconnection of
the module and the antenna.

Finally, said methods are often very slow 1n comparison
with the methods generally used for the standard chip cards
that are contact operation cards, and they induce additional
losses 1n manufacturing efficiency.

Furthermore, the methods of interconnection between
module and antenna used in said second type of hybnid card
greatly limit the reliability of the final card. Indeed, the ther-
mal and mechanical stresses applied to the card during the use
thereot, result 1n connection breaks between the module and
the antenna, or significant increases in the resistance of said
connection, resulting in a loss of performance of the card
during use.

One aim of the mvention 1s consequently to propose a
hybrid type, electronic chip card with a dual contact and
contactless communication interface, which does not have
the above mentioned disadvantages.

Another aim of the mvention 1s to propose a chip card
having a very high reliability and great longevity, around five
to ten years.

To this end, the invention provides a dual contact and
contactless communication interface, comprising a micro-
clectronic module and a card body provided with a cavity
which can recetve the microelectronic module, said micro-
clectronic module being formed by a substrate, the first face
thereol bearing a terminal block of electric contacts and a
second face thereof bearing a first microelectronic chip elec-
trically connected to said terminal block of electric contacts
and a second chip electrically connected to the terminals of an
antenna, the coils of which are disposed on the second face of
the substrate of the electronic module, characterised in that
the card body comprises a device for concentrating and/or
amplifving electromagnetic waves, which can channel the
clectromagnetic tlow recerved from a contactless chip card
reader toward the coils of the antenna of the microelectronic
module. Said structure will enable the performances of the
final card to be improved, and the manufacturing efficiency to
be increased. It should indeed be noted that 1n said configu-
ration, no electrical interconnection between the electronic
module and said amplifying device should be carried out,
which enables all of the advantages relating to the reliability
of the methods used for bonding the module to be retained for
the contact cards. Furthermore, by means of said structure
and of said method, a good module (tested as such) 1s inserted
into a good card, without the step for bonding the module,
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well controlled 1n 1tself, being likely to substantially jeopar-
dise manufacturing efficiency, which therefore has a gain of
approximately 1,015% 1n relation to known methods, with a
similar gain as regards the manufacturing cost. Whereas in the
method according to the prior art, if the connection test of the
module proves to be poor, two good chips will have been lost
during said manufacturing step.

Preferably, said device for concentrating and/or amplifying
clectromagnetic waves 1s a (R,L,C) circuit type of circuit,
which can enter 1nto resonance with the antenna disposed on
the module, which enables the electromagnetic tlow passing
through the antenna of the module to be increased by mutual
inductance, as known in itself. Consequently, this also
cnables, all things being equal, the range of communication
of the hybrid card to be increased when 1t 1s operating 1n
contactless mode.

In an alternative very simple embodiment of the R,L,C
circuit, said device for concentrating and/or amplifying elec-
tromagnetic waves consists of a metal sheet disposed 1n the
card body below the cavity receiving the microelectronic
module. The person skilled in the art will have no trouble 1n
dimensioning said metal sheet according to the required per-
formances.

According to another alternative embodiment, the device
for concentrating and/or amplifying electromagnetic waves
consists of an antenna comprising at least one coil, disposed
in the card body below the cavity intended for receiving the
microelectronic module.

Advantageously, the coils of the antenna of the module are
located on the periphery of the module, and the electric con-
tacts of the terminal block are located 1nside the area defined
by the coils of the antenna. Thus, the electromagnetic flow
captured by the coils of the antenna of the module 1s maxi-
mum, which favourably influences the range of the contact-
less communication with the reader. In this embodiment, the
clectric contacts of the terminal block of contacts are prefer-
ably arranged 1n order to comply with ISO standard 7816-2.

However, the reverse embodiment of the invention 1s pos-
sible: the electric contacts of the terminal block are therefore
located on the periphery of the module, and the coils of the
antenna of the module are located mside the area defined by
the contacts.

Advantageously, the coils of the antenna of the module are
located on the same side of the substrate as the microelec-
tronic chip, and the electric contacts of the terminal block are
located on the opposite face of the substrate.

Other features and advantages of the invention will emerge
from reading the detailed description and appended drawings
wherein:

FIG. 1A 1llustrates a cross-sectional view of a first type of
hybrid card 1n accordance with the prior art;

FIG. 1B illustrates a cross-sectional view of another hybrid
card configuration 1n accordance with the prior art;

FIG. 2 illustrates a top view of an electronic module 1n
accordance with the invention;

FIG. 3 illustrates a view from below of the module from
FIG. 2.

FI1G. 4 1llustrates a cross-sectional view of the module from
FIGS. 3 and 4 1n accordance with the invention;

As indicated above, FIG. 1A shows an electronic card with
a dual contact and contactless communication interface, in
accordance with the prior art. A module 7 can be clearly seen
including a first chip 3 which 1s connected to a terminal block
of electric contacts 4 to provide the operation 1n contact mode
with a contact reader. The module 7 also comprises a second
chip 5 connected to an antenna 6 located 1n a card body, the
assembly formed by the second chip 5 and the antenna 6 being
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intended for providing a radio frequency communication
with a contactless chip card reader, not shown. Therefore,
there are two distinct and separate assemblies distributed in
the chip card, 1.e. one assembly with contact operation dis-
posed on the microelectronic module 7, and one assembly
with contactless operation disposed 1n the card body, with the
previously mentioned disadvantages at the level of the manu-
facturing method.

Reference 1s now made to FIG. 1B to which shows another
dual communication interface card solution, in accordance
with the prior art.

On said figure a module 8 1s found comprising a first chip
9 connected to the terminal block of electric contacts 4 and a
second chip 10 connected to the contact ranges 12 dedicated

to being interconnected to an antenna 14 located in a card
body.

The electrical connection between the antenna 14 and the
contact ranges 12 1s produced by means of studs 16 produced
in an electrically conductive material. As explained above, the
manufacturing of said card comprises an efficiency nega-
tively affected in particular by the fragility of the connection
16.

Reference1s now madeto FIGS. 2 and 3. In these figures an
clectronic module 11 1s shown 1n accordance with the mven-
tion, 1n top view (FIG. 2), 1.e. a view from the side of the
contacts, and in view from below (FIG. 3), 1.e. here a view
from the side of the substrate not carrying the electric con-
tacts.

To remedy the problems of electromagnetic interference
between the contacts and the antenna as previously described,
the coils 13 of the antenna are attached to the periphery of the
module, in an area where they are located neither below nor
above the electric contacts 17, but substantially outside of the
area defined by the contacts. The wells or vias 17 that make 1t
possible to electrically connect the contacts of the contact
chip 9 to the corresponding contacts 4 of the terminal block of
the module 11 are also shown. The locations reserved for the
bonding of the two chips are denoted 19,20 1n FIG. 3.

Said module structure has the advantage of minimising or
even eliminating the effects of electromagnetic shielding of
the contacts 4 with regard to the coils 13 of the antenna.

Reference 1s made to FIG. 4 which shows 1n A-A cross-
section of FIG. 2, the structure of the chip card according to
the mnvention. The module 11 has been shown 1n this figure
with the substrate 15 thereof, carrying the first chip 9 dedi-
cated to the contact operation, and which 1s therefore con-
nected to the terminal block of electrical connections 4. The
module 11 also carries the second chip 10, which 1s connected
to the antenna 13 of the module and which 1s consequently
dedicated to the contactless operation.

The two chips are enclosed 1n a drop of coating resin 23.
The antenna 13 1s located at the periphery of the module 11,
next to the chips and the coating resin 235 and extends around
the chips 9 and 10.

The card according to the invention further comprises a
card body 22 provided with a device for concentrating or
amplifving 18 electromagnetic waves, in particular, of the
R,L,C, circuit type, which can channel the electromagnetic
flow toward the coils of the antenna of said module. The
concentration device 18 1s located on all or part of the card
body. Said device 18, which can in particular consist of a
simple metal sheet, has R,L.,C features that can channel the
clectromagnetic field coming from a contactless reader and
received by the chip card, toward the antenna 13 of the mod-
ule, so as to substantially improve the quality of the operation
and the range of the chip card 1n contactless mode.
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In the simplest embodiment thereof, the device 18 for
concentrating and/or amplifying electromagnetic waves con-
sists of a metal sheet disposed 1n the card body 22 below the
cavity 23 receiving the microelectronic module 11.

In another advantageous embodiment, the device 18 for
concentrating and/or amplifying electromagnetic waves con-
sists of an antenna consisting of at least one coil, disposed 1n
the card body 22 below the cavity 23 recerving the microelec-
tronic module 11.

The electric contacts 4 of the terminal block are located on
one face of the substrate 15 of the module, and the coils of the
antenna 13 of the microelectronic module are located on the
opposite face of the substrate.

Preferably, the coils of the antenna 13 of the microelec-
tronic module are located on the periphery of the module 11,
and the electric contacts 4 of the terminal block are substan-
tially located inside the area defined by the coils of the
antenna of the module. In this way, the electric contacts 4 do
not disturb the electromagnetic flow intended for the antenna
13.

In order to manufacture the concentration or amplification
device 18 in the card body 22, one of the techniques already
known 1n itself 1s used, such as the insertion of a ring-shaped
metal sheet, or the insertion of a coiled antenna, into the card
body, in the position shown 1 FIG. 4. According to the
compatibility of the material of the card body, an antenna 18
may also be obtained by deposit of a metal layer on an internal
face of the card body or of an 1nlay of the card body, followed
by an etching step for defining the coils of the antenna 18.

When the chip card i1s assembled according to the iven-
tion, the module 11 1s attached opposite a cavity 23 arranged
in the card body 22. The cavity 23 1s provided with an area
coated with an adhesive 26. The module 11, after having been
tested to establish the correct operation thereof 1s attached in
the cavity as shown, the coils of the antenna 13 of the modules
coming into contact with the adhesive 26. There then follows
a step for pressing on the top face of the module 11, to ensure
good quality bonding of the module 11 1n the cavity 23.

Finally, the invention proposes a particular design enabling
optimum operation of the module designed such as to allow
the electromagnetic flow to pass inside the antenna 13 of the
module without being disturbed by the metallisations of the
contacts, which enables the antenna to react to said flow, 1n
order to supply suflicient energy for the radio frequency com-
munication of the chip. Said tlow 1s reinforced by means of
the concentration and/or amplification device 18, which
enables the magnetic tlow received by the antenna 13 of the
module to be optimised, while contributing to the manufac-
turing simplicity thereotf, for producing a hybrid chip card
with a long service life.

It 1s indeed fundamental to note that by means of the
invention, the electronic module requires no electrical con-
nection with the card body, and standard inserting methods
for contact cards may therefore be used, which results 1n a
gain 1n manufacturing rate and an increase 1n manufacturing
eificiency and rehiability. This makes 1t possible to apply this
technology to very severe, or very long, terrain applications,
such as for example the application to 1dentity cards or elec-
tronic passports, for which government offices generally
require a guarantee of good resistance and good operation for
ten years.

By means of a single insertion of an optimised hybnd
module into a card body simply provided with a passive
R,L,C component enabling the performances of the card 1n
contactless mode to be very substantially improved, a hybrnd
card 1s obtained with lower costs and better manufacturing
elficiency 1 comparison with known hybrid cards.
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The mvention claimed 1s:
1. A chip card with a dual contact and contactless commu-
nication interface, comprising:
a microelectronic module and a card body provided with a
cavity which can receive the microelectronic module,

said microelectronic module being formed by a substrate
having a first face bearing a terminal block of electric
contacts and a second face bearing a first microelec-
tronic chip electrically connected to said terminal block
of electric contacts, and a second chip electrically con-
nected to the terminals of an antenna, said antenna hav-
ing coils which are disposed on the second face of the
substrate of the electronic module, and

said card body comprising a device for concentrating and/

or amplifying electromagnetic waves, which can chan-
nel the electromagnetic tlow recerved from a contactless
chip card reader toward the coils of the antenna of the
microelectronic module.

2. A chip card according to claim 1, wherein said device for
concentrating and/or amplitying electromagnetic waves 1s a
(R.,L,C) circuait.

3. A chip card according to claim 2, wherein said device for
concentrating and/or amplifying electromagnetic waves
comprises a metal sheet disposed in the card body below the
cavity receiving the microelectronic module.

4. A chip card according to claim 2, wherein said device for
concentrating and/or amplilying electromagnetic waves
comprises an antenna having at least one coil, disposed in the

card body below the cavity receiving the microelectronic
module.
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5. A chip card according to claim 4, wherein the coils of the
antenna ol the microelectronic module are located on the
periphery of the module, and the electric contacts of the
terminal block are located inside the area defined by the coils
of the antenna of the module.

6. A chip card according to claim 1, wherein the electric
contacts of the terminal block are located on a face of the
substrate, and the coils of the antenna of the microelectronic
module are located on the opposite face.

7. A method for manufacturing a hybrid type chip card with
contact and contactless operation, comprising the steps:

producing a hybrid microelectronic module provided with

a first chip connected to a terminal block of contacts and
a second chip connected to an antenna disposed on the
module;

producing a card body provided with a cavity for receiving

the microelectronic module, and

producing in the card body a device for concentrating

and/or amplifying electromagnetic waves, disposed
below the cavity of the module.

8. A manufacturing method according to claim 7, wherein
the step for producing a device for concentrating and/or
amplifying electromagnetic waves comprises mcorporating
in the card body a metal sheet disposed below the cavity of the
card body.

9. A manufacturing method according to claim 7, wherein
the step for producing a device for concentrating and/or
amplifving electromagnetic waves comprises mcorporating
in the card body an antenna, the coils of which are disposed
below the cavity of the card body.

¥ o # ¥ ¥



	Front Page
	Drawings
	Specification
	Claims

